Identification and functional analysis of a novel parvulin-type peptidyl-prolyl isomerase from Gossypium hirsutum.
Plants have developed a variety of adaptive mechanisms to cope with stresses. A novel salt-induced gene was isolated during the screening of a NaCl-induced cDNA library of cotton seedlings. The gene was registered as accession number AY972810 in GenBank. Phylogenetic analysis suggested that the protein encoded by the gene belongs to the parvulin family of peptidyl-prolyl cis/trans isomerases (PPIases, EC 5.2.1.8). Northern blot analysis indicated that the mRNA accumulation of GhPPI was induced by salt stress. Subcellular localization revealed that GhPPI (Gossypium hirsutum peptidyl-prolyl isomerase) was localized in the nucleus. The purified recombinant GhPPI could accelerate the initial velocity of the cis-trans conversion of peptidyl-prolyl bonds of a tetrapeptide in a GhPPI concentration-dependent manner. Recombinant GhPPI also suppressed protein aggregation under denaturing conditions using Gdn-HCl (guanidine hydrochloride), suggesting an additional chaperone activity. Several amino acid residues in GhPPI were speculated to be involved in substrate binding or catalysis based on molecular modeling and docking results. The activity of the peptidyl-prolyl isomerase was affected when the relevant amino acids were mutated. Among the 11 mutants, five amino acids mutations led to the enzyme activities decreased to 30% as that of wild type, and two reduced to approximately 60%. To the best of our knowledge, this is the first report of a plant parvulin PPIase involved in the salt stress response.